Expression of the orphan nuclear receptor ERRalpha is under circadian regulation in estrogen-responsive tissues.
Circadian gene expression has been demonstrated in many tissues and involves both positive and negative regulatory loops. The potential interferences of circadian rhythmicity with other well-known biologic rhythms, such as the ovarian cycle, at least in part controlled by estrogens, has not been questioned. The estrogen receptor-related receptor (ERR)alpha is an orphan nuclear receptor that is widely expressed in estrogen-responsive tissues such as liver, uterus and bone. In addition, expression of the ERRalpha gene has been proposed to be transcriptionally controlled by estrogens in the uterus. Here we show that the expression of ERRalpha displays a circadian rhythmicity in liver, bone and uterus. This is in contrast to other uterine estrogen-regulated genes. Analysis of clock/clock mutant mice shows that ERRalpha is an output gene of the circadian clock oscillator. The expression of clock-control genes, such as Bmal1 and Rev-erbalpha, also displays diurnal oscillations in the uterus, but not in bone. In this tissue, however, Per2 displayed a rhythmic expression, altogether suggesting unconventional loops in the regulation of circadian rhythm in bone.